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(54) DISK DRIVE DEVICE, ERROR RECOVERY PROCESSING METHOD OF DISK DRIVE DEVICE. AND 
DISK DRIVE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk drive device, an 
error recovery processing method of the disk drive device and a 
disk drive controller, which are capable of contributing to 
prevention of decrease of the recording capacity and improvement 
of the reliability. "S 
SOLUTION: When the recording/reproducing operation by a 
recording/ reproducing part 4 is not normally completed, an error 
recovery process is executed by a control part 3. In the case 
where the error is not recovered even by this process, the 
recording/reproducing operation is re-executed against the region 
where the error is generated, after the standby of a specified time. 
When the error is still not recovered, the region where the error is 
generated, is tentatively registered as the error region. 
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ttWr*x5-ttffi%M84:, 

m^-mmmm.ic «t o t t, i7-*'@g? nftt^if-g- 

te* m^O^ (&8B$|g|) f#&Lfc&, Slgx^-tf 
[»5R«2] aK-r-fX^K^-f^SEllrtiJXtt-r-f 

[«f3RJS3] Btf2x^-iQiS#m«. MfSrSg&tH^ 

[it#« 4 ] mibx ^-wm^mz. 

ttjl2SJScDf B^ff^frft o T x^ — # £ ;fift (/> 
SKx9-#£i;;tefB«£x7HH«fc*ft 

l , fsa^ l T«ets«©« t> st *ff ft 3 

(JSTX&i:, 

mSO^M^iBBfiLfcak:, MfEx^-^t^ft^n 

tiiz~ffimu&m*MmL, x^-tfiii&stiT^ftw-ti 

*3C££#mi:-r3i»*«lf2«<D-r^X* K^-f^ 

mmu&ummmm^ mi k> STf-y^ta^^ 
iss^nfT. x^-isi(i[oi»Bai;<safio»R§{xt4 

S^«rff*dl«te^UftX7-«:«aj-r*»f?i&*x 
fc* x^-isiatoli^lltT-rsx^-iHimxx-yri:, 



(2) #1^2 000-1 4 9 4 6 3 

2 

SX'5-dfflMiltC e fcoT&Xv-tf0ffi£*aft^i§-& 
BfffiO«rBB (fttWtRB) f*«Lfc», WfiOiBSIB 
££*Tft 7 x ^ -®lix x-v 7 s £: £W 3 C t: ^r#^ 
-f StVx* K7^^H©X7-lHl®«M^j5feo 
CW*JS7] |!7-j!ilXf7r(cJ;oTfei7- 

*<iHi«?nftt/>«-&fc, a«i7-)(i«4i;fti«*i7 

io ffi£©i$lffl*<ilBlLfc»»i^ MBBx7-1S«i:#* 
TVvnifMBeffiSK*IWI*U x^-#[§|«£*iT^ft 

20 iBIE&S£¥®*fl?J@P LTx^-HttMlfSrllfrr S# 
^x^-m«MS{i:J;oT*.x^-^i5i«^tifti/>«^ 

fc % mst©^ centra) f*Hbfe«. sis«asif£ 

*ffa5i7-j!^afc*«A«i:i:4««mf 

«HBf?s©E»?f ±*ff a -a t t x^-^Eia £ nft ^ 

SRx7-* ! *i:ftI«*i7-tW(i:*a 
U iggti L T«#««©*J K) ST ^fTft 7 tt@fiftKlPJ 
30 D3T#gL 

t> stfst £ *> «a*Wft t>nfc». 

ffije<DI$lffl*filliflLfc»lc, «HEX7-S«4:*a?n 
*U£teiB{gl£§i$:fi?RfcU x^— A^Isia^nTi/^ftttti 

[0 0 0 1] 

fiSBttoi^±fcaF#-rs7*wx^ Y<y>cmm, x^-x 

[0 0 0 2] 

[&*©&«] «Wt-r-fX^*BeS«fti:LTfflv^c7* 
-<77K7-f 7SBT«, IMr^ X * tcft L T -r- ^ 
©IESSS^«:fTft7fc46f<:^>7 K^ffli^">T^5o c©-^ 
•y Ktt, ^■r^X^fiJtcxT'^T'U^^E^W-r?.^ 
-y KX7-i'^Sl (BmrvX^flW©®) icK»5W 
50 6tiT^*o ^7 FX7^^(i, 'Ny KT-AO^feflKte 
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*^ax— *fc«}:oTlEl&SBSIi;£ftT'N<y KX7^^5; 
[0 0 0 3] Sfc, "\>y KX^-f^tt'Ny FT-AtcS? 

^"tfiaiM-r^X^iDP^fc^^StA-rSi:, ^KX5 
£??-tT3o fiH^r-fXi'fc'N-y F^^-Y^OIBHRa. 

[0 0 0 4] tC3T\ 'Ny KX^^^feSlHiA-vK 

[0 0 0 5] -73, l^f-^X^iffitClt iPISffJSfC 
<fc^T£3gS<D^fctSgp (-9— • 

[0 0 0 6] COlfc&b, ±T&<D£olC\y FfcHS^lTV 
X * OlOIH^/h 5 < 3 gB7>#* C * t , C 

[0 0 0 7] ftfc, MR (.W$ffi&vSto5Q 
GMK (B*««Jffl&K&«) if^f^ft'NyHm 

B£*fr & "5 C 4: * & < * 3 o 

[0008] c<Dfctb, &mt. ^ y Fon&mtiow. 

[0 0 0 9] 3: feu • 77^'Jf-f 

»^-r«ffi«fe#«rrs/fci&, 5 1 

7 2 7 fi^Btefi^TW^JnT^S i ^ ic, fl^^t 
7X^yf-f*mt§l^ffi-tr^^t 

[0 0 10] t£5ft«, "9— jJ?-fe**©:B£tttfj{<: 

;b • 7X^iJf-f fc:J;oTT— #-tr^:£<Dli:M<D9-— # 

[0 0 1 1] C<Dfcisb, ttffi©-9-— 3t?-fe***rEBtfc:!l 
42M<tfe, #-fe7*©?l£fcB 

[0 0 12] 
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o T , fiflfcWKT L fcf£T* % tifcEKas^^fr 

Cfc**T»# 0, ii4\Wfc:9--v/b • 7X 

^Jf^ fg£"f 3 i: L feflWHt-atte^A-fe * * L 

* * M'> LT L$ do 

[0013] $fe, «pfcsa»i^te«, e«tt«©ffi^6 
io ifitfa&ofco 

[0 0 14] *SSWt4, ±i£OJ:'5«:railjStc«*iT* 
^tSCi:^f?Sr^X^F7-i'7"S& xVX^F 

[0 0 15] 

m-rsx^-tfcm^fcs x^-^tH^Sfcj^x^- 

[00 16] $fc, SKfwX* F7'f78Ifi»Xtt 

r^x? F^-r^gnas<o?gs^tB-rs}is^tti# 
[0017] $/c, x.7-9m&mt>\ mm.m'mmzL 

#£i;fciB«*x9-18i«i:#ftU <sa»LT«*« 

40 [0 0 18] *fc, *»§§f^Xi'K74 , 7SI 
(Dx^-(5]«^a7j}*(±. 7*-fX^«l3»jK{*»c»UT 
flWH©ISSS^*ffadlRfi:«*Lfcx5-«:«tH-ra 
«#3^*x^-^ffixx-y^i:, x^-^tBXx -y^c 
feVTx^-^tfttHStifcfcfrtc, x^-[5J^a^^ 

fT-r^x 7 -0«xf7^i:, ^-®&mm.xTv7 

{c«t-3Tfex^-^|Hia?tl^>«^fc, Bf^O^lffl 

-MilX7->y7 p i:^W-r-5 d £%<mH£?% 0 
[0 0 19] 

so [kwoh«©»ih s i Ltc-mmm 
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[0 0 2 0] ilOf^X^K7^7Si(i, r-^^te 
K-TSfci&oiKatTV x£ i fc, MH^D^i, left 
/3£7*-*0«*Wcffl^6n***y 2 fc, r-f x 

x^ i K«r*iBai/w**itff-r«iB»/iiflfe3R4 

fc, #J1WP3fr60WfflHca^''TEfR/'IISyR4te«t 10 

a IBS/if £tt«©fMiw*fT 5 5 , ««i7V x 

* l iz.tfflL/M&Z'fro tctb<0^\y F 6 „ -fl-— 5 fr> 
6 <0»JW»c ±5, 'N«yF6%^i?^'\y FflBSbatt 
7t, SK"5*-fX^F9-fyS«rt*Xtt7*-fX*K9 

■9-8 0a**AUa«S-r«ADSE»«g (ADC) 9«* 

COO 2 l] 2*ctt, fe«/S£"r«x-*. ftl 

[0 0 2 2] $fj^lgl5 3«, fflWrD^ASrHfT-rST' 

ti«nvyh\ x-^ca-^Tfi^T^rX^ l left-? 30 
[0 0 2 3] MttiW3U. WRorn-bX«ttfrLTlS 

[00 24]MF6S, MAtf-Y^^5r>XSOe 
fihyFt, W*fcfMK 08308*1) iR?fe<5VttGM 

So 40 

[0025] igf-fx^ i mmmats mxn^m 

fifafc&&WBXkh : 7y91ffi&i£ti'ZVZo ci©fB^ 

aywf*t>ti*o t*uc*#u *xhSiio*^ti, 
7 s - * -fe * * < v mfevmm? n ? * 7 f u 

X (LB A) X\ R»/lf*3W»«*tl*. £<Dtc&, 
*iJfflIgP3«> M*fc?0 2{c^?-<fc7tc x ffl^OLBAfc 

ffllr\ *XhSBl 0fr£l£^2*lfcLBAfcx-#-fe 50 
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[0 0 2 7] Klf^X^ 1 ±©KSh 7 & 

&ttim<Dtcibic, pumn cmz.i£3 6 o° /6 6) ^tc 

"9— *-fe***^B»?tlTfeDx E«/B*t*4tt, -n 

>y F 6 ©{4B£;Ri6, ©JfflgP 3 fcM^f 3» 
[0 0 2 8] *ffc, $)JfflJg|53&, >tXFSll Ofr&Jg 
L B A fre,ttJ&? %> r— * ^JWESSftT 
^3IE»h 7 *y laSt/S^IS 4 *i 

F6©ffigi:J£&LTfi£ex7— (PES) ^rsR 
*6, COP E SfcjSCT-y-— ^5«r*iJfflILT'Ny F6 
£gW©f2Sil-5>-y^ (^-y7FF77^) 

[0 0 2 9] 'Ny F6A^-y-y h h ? y ZlC&mZtl 

A fe: ttf&r 5 -r- * -fe * # 3b^S*fe 2 tx 3 2 -f 5 V ^*T% 

6 m ^of- * -b * 9 ic n l tes/ n&ffii£t>ti 

[0 0 3 0] tC5T> r-fX^F9-ry»«*ffifflb 

^©rf— ?t^^lcft^TX^7iWf- ^-fei'^ 
(X^7--fe^^, {H*tf*fi«OF7y*±Of-i''fe 

XMll 0*^tt, X^-A^fg^LTl/^^i dtcia 

[0 0 3 1] tcDJc7*X^7'-b^^OflJt)^T«, W 
^.«*0 3{c^-rJ:7*IISiJD^T7 : — (U7-9--0 

-y;Hi. |SI04'fi:^t-J;7fc, X^T-fe^^^rfiJt) S 
Tftf-^-b^^tjitJStSLBA (LB A) C© 
L B Afcftjfrf 3X^7-fe?*©#-^ (SPARE) . 
ll0 3T©t<;ifil'S:^t77 7* (CAN, RE, WE, P 
KE, TAC AN) k*^/uT»V««o 
[0 0 3 2] $iJt®SP3(i, *XFgf 1 OfrZ L BAA 1 

frfcW^So X^7-fe^^^fiJDST?.nTl/^^tl 

a\ *ijffligP3«, ±m<om 2ic7n?^m7— ? frttmm 

#^^**6, E8»/W*5R4 0«rff*fW»L.T, 5Ri6fc 

mvf*nfti£-&z>o ctifcwu m^^nfcLBAtcst 



7 

JS-T 3 r- # -tr ^ # tc x-s T -fe ^ * tffij 0 S T ?» ftT l * 
LT, fUt>y$T£*lT^3X^7-tr7*&c*fLTEti/ 

[0 0 3 3] EH/f?£&4W\ 9m/n%.*fi 

^7L/c^SA^^tilLTfeO, ^(±J*g**SiJ®a53{c 

[0 0 3 4] 04 T-*©Eg^T:&7BlS©»)ft5* 
^L/c7n-f+-hT*$5, *X h^B l Ofr ?>E£i 

f*- l b a ntf-^ ©EStffi^s am -5 

[0 0 3 5] St*. M»ff3tts Xf-yySlt^ 

t> ffije©*^?^-?, ib^/b^4{cie^x-^ 

±©ffi£©7*— ****fcE*7*— **E»U C©E 
Stf»7 Lfc3&^36i»*«-rilWB*WW» 3 fc: » 
[0 0 3 6] Xf77S2fc^t > ftJ8Pffi3ttx 

3teJl*^ x5— EHWOS (17- • • fxn-y 

~» : E K F) ^HfrTSo 
[0 0 3 7] COERFTtt, $Jf9ffi3tt. ±»©*— 
5 *&Jffll LT\ W*fcf'\*y F 6 ©»*PtfeB7> £>©* 
7t7h, *SW4±5SOES/S^»4 07>f;l/^«P 

[0 0 3 8] C©i5aERP*i»7Lfta, X^-v^ 
S4lcl^ E R P (C<t o TlES^iE«t||7 LTX5 

-*i t iHiaLTv , 'titfEaaftf^*»7-r* < , l^ls** 

5, Bf«lHlft«±E»*'ifeaScL7c*&fe:tt, Xf7/S 

Iffl) fSrliLfcSL Xf7 7S6ti^ HfiES*ff* 
■5tl<XT77"S 7{cilty 0 

[0039] iiw^ic, nmnmttft*o<itic& 

£i;fc^mg&#fi&3C7Vx* i«s©^m^ (+>-- v;v 

m- Lrcrcv>-v&m& mm^momic^y f 6 <om&& 
fg~Fu ^ YQ^m^tmnf^^ i<Dgmt<D 

mm&XZ < *-3TIE^{cE^«rfT*d C fctfTtS. 
[0 0 4 0] rwx^ F5i'^BP f 3©raJt. 

#I^FItcJ;«i7-dS«So^^^tit^ 
3 0 COB5fr5, x^X^ F^f'7'SKF*J©iSS*^ 
Wf-^c« v x^-©^Ma©ffi7^31<, r-fX^ 
F5^7SMrt©r&g7bHfi^*§-a-fU±, x5-©Jg£« 

[00 4 1]fcT, ADC9*^OTfiS-b^U-8fr 
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tf> f#««FiaUcJ:*/O*-^>X0ffiTfcE«0«R 
1i©[qj±©M^ vx^»3i<k-r^ c i:^T*#^o 

[0 0 4 2] •?■ LT< #Jffllffi3tiU Xfy7S7tcfe^ 
T> SE»^iE«»c»7Ufcft^5^**!lSU. iE^tc^ 
7LTtm«K8»fl"&»7-rSo mic, *A,?>^©x 
5-#& 0 , E«jWEflfte»7 LWft*>oft«^lc 
10 «\ X-r-y^S 8fcji*, Mmmttftte^rcr-Z-k. 
^^ATOfeSfcMU {^fc^^X^T-t^^^ 
<R{cfiJ>3^T, C©X^7***tettl,T7*-*«>E» 
*fr*7o 2?5>f^ ±KE©U7-9-^y'r-> r ;Wc. 
X^7*****J9ST;fc7*-****fc:;W£-r3 L B 
At, #J0aTftX^7 , -fe^^«)##*ESL, 'MMs 

7\N E fcflHSJ 9 STTfe§ C fc«/T^77^T AC AN 

ACAN*tnftii fc-r«o 

[0 0 4 3] C(D'J7^yf-7Mt fllRkMftr 
-YX^7 1 ±©m^©^feSVHi»g|J3*Hlix.^ ;; Pffl 

(c «»ft©^a{t©fc46, chfcHtt ©^wwas 3 © 

[0 0 4 4] ^©cfe^tC^Mh^tl/c-fe^^tCX^T'-tr 

30 *rr*E»/W£B#*<&3i:, SPJOSTStife^HiO 
-tr * * tc»LtE»/B4^tTt)tiS «fc 7 icti: 
[0 0 4 5] Site, ^-^©S^fCfel/^T^tHLx 
5— tf£Cfci§-&{CO^Tt>, Xf77S2, S6i:E 
K Pfc:m*SE«©ftfc9fcW£«:fTS*\ Xr77"S 
8 (cfetj-^ {gg^tCfel/^T^ 7 E ©^t) t) fC 7 5 y 
K E^r 1 fc-r5^^S^:-5©^T% ±kE©S 4 ^©ffijft 

[0 0 4 6] ±3zE©,£7^ C(Df^X^h*7l'7"Ii 

40 LTx- x^-HfflfJflS^T^-pTfex^— j^lsKab*^ 
m«©»««HBI©«, W«E«/S^*fTft7 

JBLTE«/S^«:ffad c i:7b^T'^^o 
[0 0 4 7] tfcoT, ftSffltCX^Z-fe^^^rflJO^T^. 
d i:*|»±LTE«S«©«^*l»±f S C fc*i«T?€r 
§ 0 Sfc, 'Ny F6©aS©±PfcgH-T«X'7— ©ig 
llfc «fe D5IHjtl«i:l^«OES/B**ff«:5 c fc^T-^ 

s rob, mmK®mmm*m^T?m/n$L*?xi2: *> * 

50 [0 0 4 8] ±M©«fc7^{g{CX-^Z-fe^^ 
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[0 0 4 9] X^T-tzttKDTF&li, ~mic, X-^7-fe 
T^ZfcV), X^7^7£tfflJt>ST5^cx-#-fe7 10 

CO 0 5 0] ^CT\ COrVX^ K7-<7Sfttt, 
±M<£> i b lc Uiz X"?7 -t ^ * 9 ST £ nf= x— * 

[0 0 5 1] H6tt, C<DiESEfi©BtK©«W!*^-r7 20 
n-ft-H^5o C©ffiSE«OBSBO«iatt, 0JX. 

tt, Ctlfe©^*^7L;fe»fcj^LTfe«fct\, S 

iEKrf ^Jr-McLTfeJ:^,, 30 
[0 0 5 2] S-f, XT7^S 1 ITU 3?J®13«, ± 

4 4><£>X f y ^ S 8 tlfc * -fe * * 

-r*t>^UZ^--y>-r-7';l/cfi©T AC AN7 

Xf-yfS l 2(C3tty 0 
[0 0 5 3] &fc, fffiJflJIgP3«\ Xtv71 2(Cfe^ 

[0 0 5 4] Xfy7*S14Ttt ftlffllffi 3 fctBEfibWE 
«fc*|7 L> IE1&fc:»7 LTV vfUf, 

Xx-y^S l 5fcil#. <Efiflt£i!PMtL;fe& 

te^aT'fc^fecDfcLTJKfetu C£>-r— ^-fe^fcfij 
t3ST?,nT^fcx^7-fr^^feP«t?ta^o ctifcJ: 50 
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Rf- * -fe * * fcflj 0 ST 5, tlfc X^T-fe * * lc*f bT 

[0 0 5 5] iS^C, Xy-yfS 1 4 tCfe^TIBiitflES 
KUTbT^ftWtltf, fiJVtt 3 fcft. XTV?S 1 etc 
Jt*<ESta*iESoa*k:SJgLs 5tK*r»7?-So * 

AN^Ofr^o ±M<D& ? fc, fiefS^FfcUTAC A 
NSrl W^fcWcWEXttR E3: lKU^OT, 
TACAN^rOi:-rtl«"WEX«REcD^l ii&tK 

[0056] <Eaa©fitffift^%»7-r*wte, 

7"S 1 l&&0ft}9R4rH£ffU DRtj-tUdSKFTf * J: 5 
[0 0 5 7] C^i^fCigSa^nfc-fe^^fCOI/^TH 
^tl/i-fe^^Ort, 'sy K6©S&*MgTLTt^4UfIE 

[0058] ftfe, *?§b^«, ±aosa»g»teias? 

T^«jV, *f8l«OjgfflM^tt±a<D'r^X^F^^y 

tt8B»ast(**-p36^T t. «fc < , t<Dim^mcomm 

[0 0 5 9] 

fex^-««ig«L«:t^«^te, m^oBtra©^ sfiia 

[0 0 6 0] Sfc, <Eft»*nfe««»co^T{ESao 
SHB*fr*t\ x^-^|5ia?tiT0>ti{f<ESS*«!» 

C t^T'^^feO^x^— <D*l/^^i: LTffli/^C i: 
[0ffiOffi*^§JB^] 

[01] ^WO-HW^HTfeS-r-fX^K^-fr 
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[0 2] *Xh»B*5{ltt&£ft*ti&7 , n.),*7K 
(LB A) i:r-*-fe^*©»jS*^aj»f— ^ 

[0 3] 'J7*-f>f-7;VOW*/Ttta 

[04] 'N-v K©»3ifc|S^<-9— • ZXkfUx 
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* [05] x-rx* h*7-f:/SBrt©iUt ^«^lfflte 

[0 6] ffi««©S*K©ttf|5*jj*TBIT**o 

1 KB^T^X*. 2 **>J, 3 ftJSJlgB, 4 ESR 
5 tf- 6 "N>y h\ 7 8 
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